Interaction between nitric oxide and the cholinergic and sympathetic nervous system in cardiovascular control in humans.
Evidence has accumulated indicating that the interaction between NO and the autonomic nervous system plays an important role in cardiovascular regulation, not only in experimental animals, but also in humans. NO interacts with the autonomic nervous system both at the central level and peripherally. In this review, we will summarize the current understanding of this interaction in normal humans, and discuss pathophysiological consequences that occur, when this interaction is altered. We provide evidence for the concept that the primary effect of NO in humans is a reduction of basal sympathetic vasoconstrictor tone, rather than inhibition of the excitability of this system. Impaired NO synthesis in humans therefore promotes sustained vasoconstriction by 2 distinct mechanisms: loss of vasodilator tone at vascular smooth muscle cells and by facilitating central neural vasoconstrictor outflow. Insulin resistance, essential hypertension and end-stage renal failure are examples of diseases, where impaired NO buffering of neural outflow may contribute to sustained sympathetic activation. In addition to the sympathetic nervous system, NO also interacts with the cholinergic nervous system. Cholinergic mechanisms play a major, hitherto unrecognised, role in offsetting the arterial hypertension and cardiac sympathetic activation caused by inhibition of NO synthesis in normal humans. While further studies are needed to determine the exact underlying mechanism(s) by which NO and the autonomic nervous system interact in humans, these findings provide the conceptual framework for the use of therapeutic interventions that deliver NO and/or modulate the bioavailability of endogenously produced NO to adjust the autonomic control of the circulation in humans.